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(57) Abstract: 



PURPOSE: A parallel bit test circuit and a method of semiconductor 
memory device are provided to test a memory cell without relation to 
the state of a package or wafer, and to enhance the reliability of the 
device. CONSTITUTION: The device comprises plural first comparison 
parts(1 ,3), the second comparison part and a switching part. The first 
comparison parts(1,3) compare the logic levels of data for two 
memory cells provided through a data I/O line. The second 
comparison part consists of exclusive OR gates(2,4) and inverters 
(5,6) and inverts one of the two data logic levels and compares 
them. The switching part outputs one of the output signals from the 
first/second comparison parts as a test comparison signal in 
response to the state of select signal applied through a pad(20). 
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1. s?- a^ioii ^goi 7it&ot 

y-£*ll CHI as.) #*|2i E||>:E. 

2. ^soi 5lla5^21Il sfe 7i#5j 

7H4dS SIHIS E||:i:e S|S# H|5. 

3. SHSa-Ssl 

?-|H£feJj4 Ihg-tjeiaj^* -^as! tiloiE^ ej#s^ xiS-g d||o|e|-# c|-4=a| Djiaai i# 

DIlaEl -i CH3||0|-1 ^H|?} D||S.£| §iatl|S E||:i;M Sl^fe. D||0|E^ ^^1 '^ll 

^£.|fe -y^l c|-=^=a| i}||aa| -ag ^7l|s| a\\3.B.\ -a-loii en?!- D||o|eha| fcaj e||l# Ais H|jil*fe J||1u|Jil^2h; ^7||a| iHIhei 
Ssoll ci|o|E|o| tE| Elia§ §mo| t^|e^|g# &[Sa|2J * aH^ H|Jil«^t s||2fci|Iil-^£F; nllHl- SJ^h^l^ d 

eiii!2S| ^E||o|| sa*hO:i #71 xih,2ti|jll-¥-a| SMS ^11^:^^ ti\M<ds.^M ii:?IS¥S T^tj|lf= ^§£.S 

4. a-siai ga?h*H 

ai£*ll Biiaaj 5.^*1^1 Efl^H sjssAi A^s. 
[tSai iiS] 

ei-£*il cHiaai §-*|si &^iH|s Eii±:S SIS a! 3 

Jcins.^ «#2ioj «^£*|| Diiaal #*|oi|A-i ?j^^a^o|3lf oflHEl 1 oiBl|o|^^2i "-Jei-t!! sjss. 
S||3,4Et e g=^?|s| ?l&-S!a|oll t:t^# ^-"-loH^^ ^^fti «|lb|e Efl:^Eo| 
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Jill u I /VI CI U 



^SolcK [}||Ha| S-*|2| Ell^iS ?18)| sieoii^ glHlS El! (Parallel Bit Test)a| #Ja^o| l-^|g^o| n 

SlblS ElliBt e^ajH EllriHOll U|SH EllihEoll A|^^-t cJ-^^V ^ ^aj*!- gO| SicK 01I»SO|, DilHEl 13) S 

n\yX^7\ N{NS Xhei^). C:||o|E^2.| oi#e^ m(me 7:|•9i4^)0|B^°j E[^ti|E e||:^:SA|s| E||i^e ^yjs. N/m2|a| alH^^j- 

Di 5^o|m ^sfoil difi.s|fe A|2le}go| Sc^ gl^lS ElliiHollA-ife m7l|2| E^?:^oll i:H«1I §-^|oil n^Hsi cHiaaj #a| 

tHojEi-s sfo|Es|.74uj alHsFHS N/{mxn)Sl£l SJ s|-o|S ^5fo|| ^£E|fe Ai^tnjaol gi^^M A|^to^ gc^. cci-BW, 

Eil^HAjoti gait A|:7}a cf^u|e Ei|:i;EA|o| AiefMch 1/nO|| S||&^E|fe• <^f^±LM^J El^gt^K 

SEHoll^ -y?]?!- b|•£^ i>-E glulS. El|:i:H-l- 'Hl2E2h a-S EII^S SiSSWj xiliEcHI £A|^ u|-E*)| cHiaal §-*|#o|| 
§1-01 %:^\. 5^1£Ol!fe--S-y5ioj afE*l| D||aa| S^*|o||a-| tHia^l 1 cHb<|0|L^S| 2^a# ^-^E^tH £|S£7^ £>.|H|CH ?i 

cK Sl-s^l-S, Dlisai 1 olallol lOi-Usi uiiaal CO.CI ,C2,C3-& ^^1 nB:^± SENS afiilsjol, sW^I 

Diia.B-1 smai ^^llrii MeH=^i^^E^£^ ^s.a|^l ?l|Bll-*'IMS ^^lIc^K iJ^I Diias-j IS e|Al|>: 5.?!!x|:i:E^a| 711 

o| E cJ•x^^ ?|Heh°l WLOll e^^Ejal Zia| Hsfj^l £E-fe ifii: b|ea|ojo|| odSlIcK AI.7I td|SB^^lo| ^|^^o^|t ^"-l^ lid^j 

eaHxl^Eig N1-N42J B-Zm SE-fe rt£ii:Ef?;So| cHfElcH 'Sa^E^I-. fe^^j sai?:|:^E4# N1-N42I 

^tgAjaj B^o| csLoll ^gHjOj ^a-ijaj Ais:*- ^^-tjm. -y^j -tl^ N1-N42I at HsilgJ e^i-^S 

oj#^ I00-I03OII cMgHlcH ^l^Jt^f. 

;5||1£fe ^IbjB E||:±ss| §5to| a 0|Sj|ElcH^|7)l ^I^H ^ilSS! 5JSSAi. c||y{DRAM)#Il^ S-^^^'SJ 
^ tHiaal S-*|2| Z}B^& S-'-lth ^OII^K liaulH EllriSAj ffl*^ a|-£!S 100-103^ Ellri^S SlSSj 2jS^^ 

SE}|7|#a| qiffs^?] Ell^s S!££?J i^^s^S^. Eilri:^ tj^fe, - l:^|o|E^^^°| talsmoij 

# Z|7| UlJESfe b||E^£| ^§ fea|S7l|0|i# E0R1, E0R22K 7llo|e§ E0R1 , 2a| #§^Ef#oll <ii^s\o\ ?HH #5^ 
ij2 ;c^|SS^t tal-g 7i|0|E(2HH 7l|0|e) AND-1 ^uj ^^^i EII^H SlS^l -^^IS 0|oK^|Ai ^gQcK e>E*1| D|ia 

a| ?^*|LHo|| A^7| n|1£a^ DilHaj ^ cHsflol i07i- c|-=^7H S^sm miaai ^ oiellol ioi-Ho|| ajo| oig g 

EORIt -y^l SJ#s^ aFSJs 100,101 # #3foi xflgEl^ 4^7| oijfiai 1^ C0,C1S| d|1o|ew1 mth ta| e||^# ^7l|2| gJ^£>£S 
tl||e^s| fcain- Saia-cl-. oi7|Ai, A^7| Qj|££| ^§ co,Cl2| ^o\E\Q{\ tai eilioj oi-oj §1 si-oi £Et 
% ^Aj=|cH Ais a «Fo| e^|^sA^ Si^Sch 011*^01, #71 QijHai CO.ClotI Djai ^1 

^i-si Di|o|E|-2| fcal £^|io| si-olEHi 7^S«l■al D||Ha| io||^ 2l!-o| g(c|-2 ol-S. -y?! TilolH E0R12I *l-olei 
^o|c^ £*h #7| oiiaai l# CO Cic^l ci|o|Eho| ta|a^|^o| s^aU 7tgsm #7| Di|aa| Ajo||fe atfoj gjcm 

sFo^l #7| ^ii'oiH E0R12I ge«s^-& o^gsi '5|-o|°J ^^ojcK afqis. #71 Dilfiai i§ CO.CIoil D|a| xi^si Di|o|Et£| ta|^^|l 
01 "^foi ££^ S^am 7hSsHl #7| Dflaai l^sj smoii^ a^^o| ^xH*^c^3l sfoj. AHs s||io| ao|°S #7| 7|| 
0|e E0R12i t&SS^^ S^SA-1 #g^§ 3J0|cK o^5.^7^x|s, a||E^^ ^§ taim TilolB E0R2t #7| ahojf. |02,I03# 

#5^oi Jiigsit #7| Diiaai C2,c3si cijoiEN chs^ tai B^lll# ^7H2i gi^thos ^dsm «HE^^ ^§ t^m 

#7i Tijoms E0R1 221 #^Eh§oi! aas feais Tiiois ANDfe #7| no\E.m EOR1.221 om c^i 

^ oHH g&# DQSAi xijgohcK ohaw. o| a^oil #7| feais 7i|o|e AND2I fis^oi -bai yis *^o|o|g eii^h^ # 

fe^^i ^^i2E2^ #ej|2| ^w^e. sis^ c:^^2^ as oii«oi. hie^^h ^§ taiih7iio|Boii 

athSife'cHlHal a§2i D||o|E^7^§a*^fea| BiiasAi oj7^i! g^oii #7| Tiloieei ^g^a s^o|7^ £|HS Ell^ssi S2teS# 
£1 aeScK tc^afA^, #71 ^aiiai £|£fe SSoj 5yfe inSf #01 S#o!am fiSsioj oj^fij ggss §2] 
Aisj^ai gJIISS o|:7|2l-t^h. 

cLfaw g s,^g|o| D||o|E^# x^#«^o^ Eii^s -^ISAl BSSH unxj ^t^se #BH2| sxiis# sH±om 121 

EiliHg iiH?|xm ^|o|E|#E||o)| m%io\ a 4= Sit dIIHsI 5^*12! SiaiS ei|>:H s|£ Si a ^liSlfotl Sf^K 

^^o| c^g A|S|#0| 7HA1S SlalH E^|>iE SIS o! 3 ^t^^ iliSll-oil Sii^h 

#7|oh ^#sp| e shSoil cc^aK ?j=af?iJ!f l^SAiajahoi* zt7| ^ns c||o|E^ ^^£Jss xi^^s 

qioiEU- #e^5^t c^4^2| DiiHal i# 7Fx|fe D||a.a| 1 ol£||o|# ?h|*!- thS£*ll D|iaa| l.^x|o| ^lb|s E^li:e sisfe. 
A^7| djolEh g#e^a^o|g §sij zt7| xil^ait #7] ch^sl i^lfial 1# °!at^ ^7l|2i D||£a| isc^i qt.^ ci|o|Ehs| feal e)11# 

AHS H|in«fe S||1b|jn¥£k #7| ^7H2| Dilaal 1#0|| CH*} Di|0|E^o| §mo| fcSl^lfflS eiSAj^i ^ AiS a|Iile^t 

j^l2ti|a«2H all cm §sH °j7f£lt ^^1^1^21 #£1)011 §a■*^o^ #7| xi|1.2H|iil^2| *s^Ai5.g ^1^^ * 
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£F: ¥7Hfi( miSBl ^mo\\ q^*^ g||o|e|-°| t£| slll^ sms| efS-^ia ^l^l x-^s uIBSI^ ch^ei JH|2H|iII^ 

sEsai 7\^nn Si 7^x|fe 7^a|?:lc^. 

a^^i •& afSsi 7|txf^^B H^HIS Ell^Hsl iJsl^S ^opl ^ISH q|o|Eh£of =^=s*^e #etl^l 

2fe Stal. CiO\B[S.MS. E||:*:B» 7hfeSMI Sfe 5!0|CK 0|&|& E||>:Sfe- #7| Dl|aa| S*|7^ ?I|0|D1^E||OJ § 

J:-fl3£^ ?.||0|itl4^°| ^m, 2|7| a^Bm ^§ fc-ail^ 7I|0|esaH oI^cHS i::|-=^*o| xi|iH|iii^ 1 ,3fe t^|o|E^ ojg 

^ah?J IOO-4# #sil 2^71 jqigEife ^^7| c[^°\ Diisal l§ ^7H£l Di|fia| ^#oi| cHtJ- t||o|E^o| ta| ellSt z,^7| Ais uiaei 
cK 2|7| H||E|-5i ^§ ^E-allf 7l|o|£ 2,4 Si eJHN 5,6SAi o|f-cHS c|-r;=o| xH|2u|ja^fe ^7H£| CHiaai ^sOll m &!• c^ll o| E^£| 
a| Bimi- sm^i ■feEi^^llS el-SAifj ^ 2|7| uiiltlnK c\^2.\ ^^i^^^ sjflH 20S -Ssil 2\7[s\^ idajil^ei 4^e«o1| # 

^§1-0^ .^71 Xi|1,2b|Iil^SS| #e^A|2S§ b|Jil^-SO|| ^fl- #§^a|s:## E||:i:H UlmdS^SAi SaJ=!-CK A^7| 

ai >:^is^^sj^E^ ^V7| Eii^a tiiiiii!2#§ ssshoi ^^^'^\ yauiB eh^^e ss^ai^^ ^^s^ es^t tais 

711 0|H 13S ^^acK 

a S^?l|0|H 9,10,1 1,12# 7|&sios ?•tl|o^□1, -y?! xi|ia|Ja¥# 1,3iif xi|2ti|jn^^ 2,4cH| o^a^lfe ^^IS^S^I =tS 2.2 
± E.nx\±Bi^ji>\ oy^a2>; H?HX|:i:E^#2l 71|0|H Eh^l-^OII^ ?jU^E^§ 7,80| g^^SCLK 

*A^§1-?||, Xil4£0||-^ ^ gj-goj 7|S.Se|oi| ttl-^ SE -^-^loll^h L-fEW 5:li^K *l|4££i E||:i:So| OiHe1l:i: nHH 

15. cHsaflii i7# n\3SLB\ =?-^s^^JH ms.'E mm-is. m^B. 7fe$^ ^ 4= ?icK 

SlblS E(!>iS A|, 4^7| mE.s.\ cHifial Aj#o)|fe., §^Btg #s fee|BlllSAi aiHH cn|o|ehS E||^Me| ^a|^^§o 

S.M o\B\ xig^s|■7^L-f, ^■^^?\ g^ele^ a-is. fca|e^i'iS.A■^ a|E.l ti||o|Eh# E||iieo| gbiufgo^Ai o|a| 'r Si 

Dj-sk, -t^ ta|B||is.Ai E\^m a|o|El-# xi^^si- §^o||, mo\B[ o!#§^ah°i# ^sH z|7| xiigsit -y7| c|-^°l D)|aa| 
Wh^I [H|H.a| ISoll cHah D||o|E^S| fe-ai a«0| ?:-i|1ti|i!^# 1.30|| 2|5l| 1;*|-£!o^ MS^ EEtl. H2a\IL^s\ 7)lo| 

s 2,4011 eisn ^7H£| DllaBi a^oil c^|o|E^o| 211^^ sMs| fca|s||lo| gj-gg B^|wjo| 2*hsi°s Ais amgcK o| g 
ooii'^ xH|3£o| gi-i-Es 2j|H-& °i7|-£|t -tjeidS^l AtEHfe 's|-o|7|-i!o| bi-shsjis^cK cc^aH, -y^! 1,2x|-?«o^ uijag « 
e^iJSg Hliai! ^J^§e^o| S# 7||o|e 9,1 IS #§11 ElliiS tl|iIlAl_^^A^ aj^ #^l!c:t. 2!!E.7i|o|M 13-c t-Uloi 

aSol a{« A| ta| «^o|■g ^^ah^K ziS^^lel, o| S^^oH^ #^H£^ S.m ^ 912.E.S. EltiSt oMc^k 

E||>iEo| 7Hd°PI ?l»l-o=|, Ais tai^I^SAi alHS t||o|EFS xi^i-sh §^o]|, ap7| q|o|Eh oj^g^a^oj^ 3n 

x^igicife ^^71 c\^9.\ Diiaal ^7ii£! D|iaa| ^#oii cHih c||o|Efo| ta| yi^oi xiHaiia^i- 1,3011 eisii ixRss Ais tilin 

SCK fl|2H|Iil^2| 7I|0|E 2,40i| 2|S|| ^7H2| D||Ha| -i^Oll C|] ol- D|| Oj E^o| b^|^§ t\i,\o\ ^^\z\\^0\ Hj-gHI Z\\*§0\ 2 

^p^iog tJUQsic^K oi g^oiit x-ii3fE2i Eii^H^ BHHs #sH e!7^Eife■ daiiM22i ^tEHfe s¥7i- sioi b^^ij^^c:^. 2N^s^ 

AjksetOl S# 71|0|£ 10,121- UliUdSSAi Ajaj gS^ElcK ojjH 7||0|S 1 3fe t'^ -gOl ^#0] gi-g A| fea] S|-0| 

3f||4fEoi|Aife, A^7| Hfssil miaal iSl^nn'^^^ SiS tin d^^Jsfe =S?F cHsslli: i^hs xiigsio] o|Hei|i5i 
tH3^oi|A4 oj7H![:L 

oi s aife ai^i-. 

At7|=!- & ^A|Qi|^ gAjos oi|##cH $>S£l2i^l&.K ::i ^"^^ 5^ ^ ^i^^l ='1^^ ^^^^ «omx| 

affc B^?-ii-HoiiAH o^Hi a1^^£^ ^i^joi 7^^t.^o| ^ §0^21 ^as ^^ntii ^ch g^jsm ^doicK ^\mmo\, Ahej-oi & 
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t\il I llOV C3 



=1 ^ 



JtllUI A| 4 / b 



■^71 >fHl3.4££l S^Sl ^St= SE-f= WSI-AlU 4^ 9!SrO\ gimsi 7.-ia\ci- 

(57m^si &^ 

¥JH^^°ljl^&g•^ds^a|•°j#g^sl■Il ^aa ttioiEho|#g^ Bt°jos ^H?^a ciio|Ei-##^shfe c:h=i^=o| onaai ^s^w^ 

a||£E| ^' cHs^lolS :^a|of a^H^c^| D|i£&| 5.^s|o| ^^gH|E ^^s, s|sc»| ?icHAi: At7| c||o|E^ SJft5^a^^!« #§11 ^^^1 '^H 

At7| c:^4:0| D^laal D||S£| ^goil tHS!- C||0|E|-a| fcEl Bll^a t)|Jil3f^ Xi| 1 b|Iil^£h; At7| 

^7f|a| [H|H£| 11-011 i^S- cl|o|E^o| sji^g s(.u^2| ta|allS# eiS'*-!?! ^ -MS H|ias|.t n\2'd\IL^s.\\ uHHl- #s|| °l7|-£| 
2.^ Ste SIS. 

i^itj^Hi-ej* g^sui -^na tllo|E^ oi§e^ sfojo^ xis-g D||olE^•l #5^«i-t onaai ^# 7^x1^ 

maai 1 oiEfloi-i ^u|sh uh^i^i D||HE| s-x|s| ^iH|e 5|^oj| olojAi; o||o|E^ SsH ^11 

-y^l c|-4^2| cHlHai -ig A-is ElS?!- ¥7Ha| D||£a! i^o)| [iHth ci|o|E|-s| ta] 2|7| a^s «lJIlsfe fl|ib|jn 

^sh t}||a.ai i#c»| m*!: i:iiofE|-o| Ei|^g smej fea|s|i^s yS'^m ^ Ais ti|jaste cl-^ai x|2ti|Jil-? 

£k ^7f£|& t!s|d22l i^^Efloil §&^^oi A}7| j;-i|i,2b|5iYSa| #a^d^SS ?F u|ja^#o|| #e^AJS#^ EHiH b| 

IIIHIS Eiiiie gjxi-Aj^s. Ay^§|.- g-§¥« 7-«lli-S *fe SIS. 

3^fl2?.K)ii 2icHAi, 4^7| Aj^tisfe- ^?i miaai ?iioiDi^Eiis 2i« mi hhh* ««ii 2j7hs* «te sis. 

xil21K))i °icHAi, At7| AjiiiAisfe At7| d_^£■t^| Dijaai §:s|7(. 2H?|x|^^e||s ?ig cm c>j = Efl:it miHS #s|| xil5£|cH cHHeil 
ttjaioiiAH o!7H!m s|s. 

JHI2S-0II ^cHAi, A^7| c|-4=a| xi|iu|ja^-b ^i*-?] ayEF^i taif.^ Ao\^S. ^ahqs sgo^ 

^^l21^o^| 5i(>|Ai, AV7| c^=^=o| %i\2^\js.^^ 2^71 a^sm talt^ 7II01E nj ^7| Bt|E^5i ^§ ^b.\^ 7||0|eo| ^^oig^cKMl # 

5^cjo| o^aa tlbiE-lS o(-^ SIS. 

'f-||21j-o|| SJcHAi, -y?! cl-^£| >,^|*!^t, ^^7| HE||°I a! ±2.:^ tWF'^lal AHS gjS E.m\±e-]S.[ Sl2.±l ^ 

a^l^E-IS Oj^OlS S^7||01B# 71^5^0^ ^bJ|5W, -^71 ^llti|ja¥SO|| o^a^l^ :;;^li!^S21 ^IS B?HX|:i:Ei#°| 

Tfloje ■y:'! 3tll2ti|ia-¥-sOll 2^9=1=- "s^ o!!g2.£:ii E?Hx|±E-|so| 7||o| E t[xh#cH|oi- ^^<tyo\ 

E-IS* ^g°S Ste SIS. 

>HI2t}o)| 9}o\M. fcais S9#s^S 7)|o|SS ^^SS °S offe s|s. 

o,=a|.o|B|. ^gAjsjE^oj- g^shi 2i7| c^|o|E^ oj#a^ a'rSJo^ xi5,^a c:^|o|e^» c^=^=o| unsal 7^7:|^ 

Dflsal 1 o{e||o|# ^^s ^n|«!- <L^S.XH oilHal ?}*|2| ^gtj|S e||>;S a^aoil SicHAi: av7| o\\s.b\ Igoll, Sfe^^ieJ S^afS 

fca|Ej|lSAH alHH clio|E^# Ei\:^^s.\ Sb|jl^§osA^ niai Ef-?||£K a=<H|Ai, -^7] Ci|0|Ef ^S^B^o|# 

SsH z|7| xiigEi-^ AI.71 c^4.o| Di|a.E| £1351 ^ns.\ Dliaal IScHi t:i|o|Efo| fea| ixi-sjos Ais ulHSl-^ El- 
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